Carrot is an important root crop cultivated throughout the world for its fleshy edible roots; and is used for human consumption as well as animal feed. Carrots are rich source of beta-carotene (and contain appreciable amounts of thiamine and riboflavin [6] . Carotenoids in carrot and tomato have also been linked with enhancement of the immune system and decreased risk of degenerative diseases such as cancer, cardiovascular disease, age-related macular degeneration, and cataract formation [7] . Carrot has long been a component of tomato blends. Sedimentation is a main problem in carrot juice. Several studies reported that cloud stability could be improved by using polysaccharides stabilizer and reducing pulp content, however this might affect texture attributes of the product [8] .
Introduction
Juice is classified as puree, if the resulting consistency is fluid that pours very slowly or pulp if it pours even more slowly. The addition of sugars or acids can be permitted but must be endorsed in the individual standard [1] .
According to the Office of Dietary Supplement [2] , blending of juices helps in balancing out juices with weak or bland flavour, excessively strong flavours, primarily high acidity, astringency or bitterness, correcting low soluble solids level, improving poor colour or colour stability of otherwise desirable juices attributes, emphasizing unique nutritional and phytochemical properties and overcoming undesirable single strength juice consistency.
Tomatoes are the fruits of the plant Lycopersicon lycopersicum and are one of the most widely grown tropical vegetable. Tomato is known and grown world-wide and is processed to give various products [3] . In Nigeria, tomatoes are grown in large quantities and are seasonal. Tomato juice is an important product and the quality (taste) of juice is mostly judged by its combination of sourness (titratable acidity) and sweetness (total soluble solids) [4] . Daily consumption of tomato products provides at least 40 mg of lycopene, is enough to substantially reduce Low Density Lipids (LDL) oxidation. This lycopene level can be achieved by drinking just two glasses of tomato juice a day [5] .
1.0% depressed the production of lactic acid (titratable acidity), increased the viscosity and showed significant differences (p > 0.05) in the ash content of thermized yogurt. The addition of guar gum had a greater effect on the increase of viscosity than CMC and xanthan gum supplementation. Xanthan gum also caused a significant (p < 0.05) increase in the apparent viscosity of the tomato ketchup [17] . Therefore, the present investigation was aimed at studying the effect of hydrocolloids on the physicochemical, some proximate, microbial and sensory properties of tomato-carrot juice blend.
Materials and Methods

Materials
Ripe and fresh tomato fruits (Lycopersicon lycopersicum) and fresh carrots (Daucus carota L) were purchased from the local market in Ile-Ife, Osun-state. The hydrocolloids (carboxylmethylcellulose, xanthan gum and guar gum), sodium benzoate, citric acid, aspartame and other chemicals were of analytical grade obtained from Captain Investment Limited, Surulere, Lagos. The equipment and bottles used for packaging in this study were obtained from the Department of Food Science and Technology, Obafemi Awolowo University, Ile-Ife, Osun State.
Methods
The fresh tomatoes were washed with portable water and sorted (blemished fruits were discarded). The carrot roots were washed thoroughly; both ends were removed and peeled with a sharp stainless steel knife. The sorted fruits and the cleaned carrot roots were separately blanched in hot water (90°C for 3 min) and the juice were extracted using a Juice extractor (JM300, Salton R, Juiceman, UK). The juice of each fruit was filtered using muslin cloth. Hydrocolloids (carboxyl methylcellulose and xanthan gum), aspartame and preservatives (sodium benzoate and citric acid) were dissolved in 50 ml of water using a mixer (YT518WB, Gazab, Kachan, Hong Kong). Tomato-carrot juice (scale-up to 250 ml:160 ml tomato juice and 90 ml carrot juice) and 50 ml of the dissolved solution containing hydrocolloids, aspartame and preservatives were filled into the glass bottles, corked and pasteurized at 85°C for 15 minutes. The pasteurized juice was allowed to cool and stored at ambient temperature (29 ± 1°C) and refrigeration temperature (5 1°C) for 8 weeks.
Determination of Physico-chemical parameters:
pH and total titratable acidity: The pH of the samples was determined by using a pH meter with a glass electrode (Model H198130, Combo PH/EC/TDS, Hanna Instruments, Italy). Buffer 4.0 and 7.0 were used to standardize the electrode and it was cleaned and dipped into samples after stirring with a glass rod. Readings were taken in triplicates and mean values were calculated and recorded.The total titratable acidity was determined according to AOAC method [18] . Ten millilitres of each sample at ambient and refrigeration temperatures were pipetted into a conical flask and three drops of phenolphthalein indicator was added. The mixture was titrated against 0.1M NaOH solution in burette while swirling gently. A permanent faint pink colour was recorded as end point the mean values were used in calculating the titratable acidity expressed as percentage of citric acid using the formula; % 192 3 1000 (1) where: T = mean titre (in ml) of 0.1M solution of sodium hydroxide required to neutralize the acidity in 10.0 ml of the juice (192 is the molecular weight (relative molecular mass) of citric acid).
Degree brix (° Brix): Degree brix (° Brix) was determined using Hand Refractometer (M 300002, Super Scientific, USA). The sample was placed on the prism of refractometer then the daylight plate was closed, and the scale where the boundary line intercepts was read. The percentage scale of the refractometer was shown in 100 grams of aqueous solution and was equal to Brix number (°Brix). All measurements were performed in triplicates and mean values were obtained.
Total ascorbic acid (a.a): Ascorbic acid was estimated using the method of AOAC [18] . Blank was prepared by titrating 0.2 ml of standardized 2,6-dichlorophenol indophenol (dye) against 7.0 ml of extracting solution (oxalic acid) while standard ascorbic value was obtained by titrating dye against a mixture of 2 ml of blank a. a solution and 5 ml extracting solution. About 20 ml of tomato-carrot juice blend was made up to 50 ml with oxalic acid, the diluent was filtered and 5 ml of the extract was pipetted into a beaker and titrated with the dye. The coloured solution changed to pink to mark the end point. All analysis was carried out in triplicates.
Total reducing sugar content:
The modified dinitrosalicylic acid method was used to determine the total reducing sugar of the samples [19] .
Carotenoids and lycopene contents determination: About 0.6 g ± 0.01 g duplicate samples were weighed from each juice blend into conical flask wrapped with aluminium foil to exclude light. A 30 ml mixture of hexane-acetone-ethanol (2:1:1) was added to solubilize all lycopene (acetone contained 0.05% BHT). The flask was stoppered and agitated for 15 min on a magnetic stirrer to extract lycopene. This was confirmed when the solution became colourless. Five ml of distilled water was added to the mixture and sample was stirred for 5 minutes to separate the solution into polar and non-polar layers [20] . The solution was transferred into a separating funnel to separate into distinct polar (20 ml) and a non-polar (10 ml) layer containing the lycopene was filtered [21] . Absorbance of the upper layer was read at 502 nm for lycopene and 450 nm for carotenoids blanked with hexane using a UV-VIS Spectrophotometer (UNICAM UV/UV/ US/SPECT UVI 061408). Estimation of lycopene was based on extinction coefficient (3450) at 502 nm in hexane and carotenoid estimate is based on extinction coefficient (2500) at 450 nm in hexane [20] . Analysis was carried out in triplicates.
Lycopene and Carotenoid concentration were calculated as given by Davies [22] in mg/100g: 4 
A 10
Lycopene concentration
Weight 3450
A 10
Carotenoid concentration
Weight 2500
where A = absorbance.
Moisture content:
The moisture content was determined according to AOAC [18] .Two millilitres of each sample was measured into a weighed porcelain crucible and dried for 5 hours at 105°C to a constant weight. Calculation of moisture content was as follows:
Ash content: According to AOAC [18] method, ash content was determined by measuring 2 ml of samples into tared porcelain crucibles and placed in an oven for 3 hours operated at 100°C to evaporate all moisture. The crucible and its content are then transferred into a furnace at 550°C for 2 hours. The furnace was switched off and allowed to cool. The crucible plus ash was weighed. The ash content of the samples was calculated as follows; 
Total solids content: AOAC [18] method was used to determine the total solids content of the respective samples. Two millilitres of each sample was measured into a previously weighed flat bottom dish and samples were heated on a steam bath for 15 minutes. The samples were transferred to a hot air oven and heated for 3 hours at 100°C. They were cooled in desiccators and weighed. The percentage residue was calculated and recorded as total solids.
Conductivity and level of sedimentation:
The conductivity of the juice was measured using a conductivity meter (HI 8733, Hanna Instrument, Italy). The sediment at the bottom tube of the tomato-carrot juice blend was examined by observation of the physical appearance. Sediment was observed in both samples stored at ambient and refrigeration temperatures. Sedimentation level of each juice sample was calculated as follows and expressed in percentage:
Level of Sedimentation 100%
Volume of juice ×
Viscosity: The viscosity of each sample was determined at room temperature by using a Brookfield digital viscometer (NDJ-85, Noryn Intelligent Company limited, Shanghai). A suitable spindle (spindle 2) and rotational speed (60 rpm) was selected for this study. The spindle attached to the instrument with a vertical shaft was rotated in the fluid. This device gives the viscosity of Newtonian fluids directly (mPa) since it is calibrated with Newtonian oil [23] .
Colour determination: The Munsell colour system was used to determine the colour of each sample calculations on the notations from a sample's X, Y and Z Tristimulus values using the Disk Spinning Method. The hue and chroma values were obtained from the chart as described by the Munsell Colour Company (1969). Munsell colour notations are written in the same sequence as hue, value/ chroma.
Microbiological analysis:
The microbial analysis carried out on each sample stored at ambient and refrigeration temperatures were Total Plate Count (TPC) and total Yeast and Mould Count (YMC). The media used (Nutrient agar and Potato Dextrose agar respectively) were prepared according to manufacturer's instruction. The media and test tubes containing the 9 ml of distilled water were sterilized by autoclaving at 121°C for 15 minutes. A sterile pipette was used to aseptically add 1ml of sample to a labelled test tube containing 9 ml of sterilized distilled water. Further serial dilutions (10 -1 to 10 -4
) were made with fresh sterile pipette for each dilution as described by Ogbulie et al. [24] . Fresh sterile pipettes were then used to aseptically transfer 1 ml of each sample dilution from the test tubes into corresponding labelled duplicate petri dishes.
Pour plating: Molten agar medium (Nutrient agar for bacteria, Potato dextrose agar for yeast and mould) were cooled to 45°C and aseptically poured over the samples in the petri dishes, swirled gently to mix and the plates were allowed to solidify. The plates were then inverted and incubated. Nutrient agar used for bacterial isolation was incubated at 37°C for 24-48 hours while potato dextrose agar used for yeast and mold isolation was incubated at 37°C for 48-72 hours.
Estimation of bacterial number in a suspension:
At the end of incubation periods, the number of colonies on each plate was counted. Average of the duplicates were taken and the number of colonies were multiplied by the dilution factor and calculated as 1ml of original sample [25] .They were then expressed as colony forming unit per ml (cfu/ml) of the sample.
Sensory analysis:
Sensory evaluation was carried out on the samples for overall acceptability using 5-point Hedonic scale, where a score of 1 indicated poor sensory attribute and a score of 5 indicated excellent sensory attribute. A panel of 15 judges familiar with tomato-carrot juice were selected and presented with the coded samples. Panelists were instructed to rinse their mouth between samples test to avoid effects of residual flavors [3] .
Statistical analysis:
Data generated from all the experiments were statistically analyzed using SPSS (Version 13) software and independent t sample test at level of significance p < 0.05 using LSD and Turkey's test.
Results and Discussion pH and titratable acidity
Changes in the pH and titratable acidity of tomato-carrot juice blends with and without hydrocolloids are presented in Table 1 . There was no significant difference between the samples with and without hydrocolloid at ambient temperature (t = 1.04, p = 0.74) and refrigeration temperature (t = 1.07, p = 0.61) for pH of the samples. The pH of the juice decreased for the blend with and without hydrocolloid at ambient temperature and increased at refrigeration temperature with storage time. The pH of the juice blend with hydrocolloid (4.54) was lower than the pH of the blend without hydrocolloid (4.62) at ambient temperature while the pH of the blend with hydrocolloid (5.37) was higher than that of the blend without hydrocolloid (5.34) at refrigeration temperature. Xanthan gum solutions are very resistant to pH variations, i.e. they are stable in both alkaline and acidic conditions and the solutions have excellent stability at low pH over long time periods [21] .The titratable acidity of the blend with and without hydrocolloid increased with storage time at ambient and refrigeration temperatures. There was no significant difference between the samples with and without hydrocolloid at ambient temperature (t = 1.39, p = 0.06) and refrigeration temperature (t = 1.21, p = 0.08) for titratable acidity of the samples. Samples with hydrocolloid at both temperatures had lower percentage of citric acid.
Degree Brix (° Brix)
There was no significant difference between the samples stored at ambient temperature (t = 1.89, p = 0.38) and at refrigeration temperature between the sample with and without hydrocolloids (t = 1.26, p = 0.06). However, there was reduction in °Brix with storage time at both temperatures.
Ash content, moisture content and total solids (g/100g)
The ash content of both blends was stable at ambient and refrigeration temperatures. There was no significant difference at ambient (t = 1.15, p = 0.17) and refrigeration temperature (t = 1.42, p = 0.13). Nielsen [26] reported that hydrocolloids do not have effect on the ash content of juice because they solubilize and therefore may not be detected. The moisture content of both blends was relatively stable at both temperatures, though there was a slight increase for both blends and at both temperatures. There was no significant difference in the moisture content of the samples at ambient temperature (t = 1.35, p = 0.42) and refrigeration temperature (t = 1.57, p = 0.31). Values obtained for both blends were close at both temperatures. CMC has been reported to have no effect on moisture content [27] . The total solids of both samples were not significantly different at ambient (t = 1.89, p = 0.39) and refrigeration temperatures (t = 1.26, p = 0.61). There was an increase in the total solid content of the blends but at the 8 th week, there was a decrease.
Viscosity of the fruit juice blends
There was a significant difference between the viscosity of samples stored at ambient temperature (t = 2.93, p = 0.04) and the sample stored at refrigeration temperature (t = 1.71, p = 0.00). The viscosity of both blends decreased with storage time at ambient temperature. Higher viscosity values were observed for the blend with hydrocolloid (166.70 mPa.s) than for the blends without hydrocolloid (96.8 mPa.s) by the 8 th week. Beristain et al. [28] reported that the presence of hydrocolloids (carboxylmethylcellulose and xanthan gum) increases the viscosity of juice stored at room temperature. At refrigeration temperature, the blend with hydrocolloid increased from 169.5 mPa.s at week 0 to 207.4 mPa.s by the 8 th week of the storage time, while the blend without hydrocolloid decreased with storage time. Sharma et al. [21] reported that the viscosity of aqueous solution of xanthan is nearly independent of temperature over a wide range. The viscosity of a xanthan solution is virtually unaffected by temperatures from freezing point to boiling point of pure water. Thus the rheological properties (viscosity) of the final products remain stable irrespective of being kept in a refrigerator. The viscosity loss is reversible and upon cooling the original high viscosity is recovered. In addition, the viscosity of CMC solution is inversely related to temperature [29] .
Reducing sugar of the fruit juice blends
The changes in reducing sugar content of the blends with and without hydrocolloid as shown in Table 1 were significant (t = 3.43, p = 0.04) at ambient temperature but showed no significant difference at refrigeration temperature (t = 8.69, p = 0.74). At ambient storage, reducing sugar content for the blend without hydrocolloid (12mg/ml) was more than what was obtained for the blend with hydrocolloid (3mg/ml) at the end of 8weeks of storage. The sugar content of the blend without hydrocolloid increased with storage time while the blend with hydrocolloid decreased with storage time. On the other hand, at refrigeration temperature, the sugar content of the blend with hydrocolloid (15 mg/ml) was more than that obtained for the blend without hydrocolloid (7 mg/ml). There was a decrease in sugar content with storage for the blend with hydrocolloid and an increase with storage time for blend without hydrocolloid at ambient temperature but the reverse was the case with refrigeration temperature. Table 1 shows the changes in vitamin C content of tomatocarrot juice blend with and without hydrocolloids stored at ambient and refrigeration temperatures. There was no significant difference between the samples at ambient (t = 2.09, p = 0.69) and refrigeration temperature (t = 3.01, p = 0.21). The juice blend with hydrocolloid had more vitamin C content at ambient storage (2.24 mg A.A/100 ml) and refrigeration temperature (2.96 mg A.A/100 ml) than the blend without hydrocolloid (1.96 mg A.A /100 ml and 2.01 mg A.A/100 ml respectively) at the 8 week of storage. There was decrease in the vitamin C content during the period of storage at both temperatures. Hydrocolloids help to prevent oxidation of vitamin C in beverages and this could have been responsible for the higher values obtained for blends with hydrocolloid [30] .
Vitamin C contents of the fruit juice blends
Carotenoid and lycopene contents of the fruit juice blends
Changes in the carotenoid and lycopene content of juice blend with and without hydrocolloids stored at ambient and refrigeration temperatures are shown in Table 2 . There was no significant difference between the samples at ambient (t = 1.72, p = 0.70) and refrigeration temperature (t = 4.01, p = 0.52) for the carotenoid content while the lycopene value was not significant at ambient temperature (t = 3.09, p = 0.56) and refrigeration temperature (t = 1.34, p = 0.66). The carotenoid and lycopene values were more in the blends with hydrocolloid than in the blends without hydrocolloid at the initial and final week of storage at both temperatures. There was a decrease in the carotenoid and lycopene content with storage time at ambient and refrigeration temperatures. Hydrocolloids are to prevent oxidation of carotene in beverages and this could have been responsible for the higher values obtained for blends with hydrocolloid [30] . The main causes of tomato lycopene degradation during processing maybe due to isomerization and oxidation [31] . Isomerization converts all-trans isomers to cis-isomers due to additional energy input and results in an unstable, energy-rich station. Determination of the degree of lycopene isomerization during processing would provide a measure of the potential health benefits of tomato-based foods. Thermal processing (bleaching, retorting, and freezing processes) generally causes some loss of lycopene in tomato-based foods. Heat induces isomerization of the alltrans to cis forms. The cis-isomers increase with temperature and processing time [31] . The principal cause of carotenoid loss during processing and storage of food is enzymatic or nonenzymatic oxidation [32] .
Conductivity
Changes in conductivity and viscosity of tomato-carrot juice blend with and without hydrocolloids stored at ambient and refrigeration temperatures are shown in Table 2 . Results showed that there was no significant difference between the samples stored at ambient temperature (t = 2.38, p = 0.62) but at refrigeration temperature, there was a significant difference between the sample containing the hydrocolloids and the sample without hydrocolloids (t = 3.57, p = 0.02). The conductivity of both blends stored at ambient temperature increased with storage time and decreased at refrigeration temperature. The result agrees with that obtained by Sevugan and Sudhir [33] on the conductivity of tomato juice. However, the values obtained from the blend with hydrocolloid (5.43, 5.0) were higher than that without hydrocolloid (5.0, 4.9) at both temperatures.
Level of sedimentation
As shown in Table 2 , there was a significant reduction in the level of sedimentation in the sample with hydrocolloid stored at ambient temperature (t = 6.57, p = 0.01) and at refrigeration temperature (t = 8.83, p = 0.01). The juice with hydrocolloid as shown in Table 2 was able to stabilize settled while the reverse was the case for the juice without hydrocolloid. Nussinovitch [34] reported that the presence of hydrocolloid helps to stabilize juice. Sinchaipanit and Kerr [35] reported that difference in the sedimentation of samples was probably caused by the different velocity of pulp migration to the bottom due to gravitational acceleration, the viscosity of the system and the density difference between the solids and the supporting liquid. The blanching process helps to stabilize cloudiness but did not prevent sedimentation. Shu-chen [36] reported that for improving the cloud stability of G. paraguayens juice, adding hydrocolloids (0.17-0.3% carboxymethylcellulose; 0.1-0.3% pectin and 0.05-0.2% xanthan gum) was efficient. Beristain et al. [28] reported that stability in fruit juice with hydrocolloid was as a result of the association of the free carboxyl groups of the polysaccharides which gives a negative charge with the exposed protein such as the charge repulsion between the protein-polysaccharide complex and the pulp. It was observed that as the viscosity decreases, sedimentation increased as reported by Imeson [29] .
Colour measurement
Addition of hydrocolloid was able to stabilize and enhance colour stability as shown in Table 3 . The standard colour measurement for the blend with hydrocolloid was 2.5YR 4.65 / 8.9 while the blend without hydrocolloid was 2.5YR 4.65 / 9.04. Throughout the period of storage, there was no change in the hue value (2.5YR) for both blends and at both storage temperatures. At the 4 th week, the Value and Chroma for the blend with hydrocolloid was 4.61/10.16 and 4.65/10.37 for ambient and refrigeration temperature respectively while the blend without hydrocolloid had a value of 4.57 for both temperatures and chroma of 11.29 and 11.14 for ambient and refrigeration temperature, respectively. This indicates that the blend with hydrocolloid retained the colour of the juice better than the blend without hydrocolloid at both temperatures. By the 8 th week, the blend with hydrocolloid at ambient temperature was able to retain the colour of the juice better than the other blends ( 2.5YR 4.25 / 9.69, 2.5YR 3.91 / 9.74 for blend with hydrocolloid and 2.5YR 3.97 / 11.45, 2.5YR A = Tomato-carrot juice blend with hydrocolloids; B = Tomatocarrot juice blend without hydrocolloids; a = ambient temperature; r = refrigeration temperature. Hue -The attribute of colour perception by means of which an object is judge to be red, yellow, green, blue, purple or intermediate. Chroma -The department of the colour from a gray having the same Munsell value expressed on a scale extending from 0 by steps of approximately equal visual importance to about 20 for the strongestcoloured specimens producible. Value -The daylight reflectance of a specimen expressed on a scale extending from 0 for ideal black to 10 for ideal white by steps of approximately equal visual importance.
3.74 / 10.80) for blend without hydrocolloid at ambient and refrigeration temperature respectively. According to Qin et al. [37] , the colour and cloud stability of cloudy carrot juice were improved by enzymatic hydrolysis and addition of hydrocolloids. The darker colour obtained in the blends without hydrocolloid could be due to oxidation of ascorbic acid and precipitation of pigments, as hydrocolloid helps in retaining these properties [38] . Qin et al. [37] also reported that change in colour of carrot juice product involves the co-precipitation of colour substances such as β-carotene with larger molecules or enzymatic and oxidative discolouration.
Effect of hydrocolloids on microbial counts of tomatocarrot juice blend
The total viable (bacteria) counts of the juice blend are presented in Table 4 . There was no significant difference between the samples at ambient temperature (t = 6.79, p = 0.09) and refrigeration temperature (t = 5.25, p = 0.61). The viable (bacteria) counts also decreased with storage time. The initial bacterial count for the blend with hydrocolloid reduced from 3.53 log 10 (cfu/ ml) to 3.47 and 3.27 log 10 cfu/ml for ambient and refrigeration temperature respectively while the blend without hydrocolloid reduced from 3.57 log 10 (cfu/ml) to 3.33 and 2.81 log 10 cfu/ml for ambient and refrigeration temperature respectively by the 8 th week for samples. The decrease in the bacteria count could be attributable to the presence of preservative which inhibit microbiological growth and carrot is considered as antibacterial agent against pathogenic micro organisms [39] . This indicates that hydrocolloids did not have significant effect on the bacterial count of the juice blend. It has also been reported by Szilard et al. [40] that pasteurization of freshly prepared carrot juice at 80°C for 20 mins decreased the microbial population to below limit -10 colonies -forming unit (cfu/ml). The total yeast and mold count of the juice blend is presented in Table 4 . There was no significant difference between the samples at ambient temperature (t = 2.72, p = 0.87) and refrigeration temperature (t = 2.39, p = 0.11). As storage time increased, the population of yeast and mould counts drastically decreased. The yeast and mould count for blend without hydrocolloid were 1.81 and 1.30 log 10 (sfu/ml) for ambient and refrigeration temperature respectively while the blend without hydrocolloid had 2.04 and 1.65 log 10 (sfu/ml) for ambient and refrigeration temperature by the end of the 8 th week of storage. Lower values were obtained for blends with hydrocolloid and this decrease may also be attributed to the stabilizers possible affecting the growth of the organisms.
Effect of hydrocolloid on the nutritional properties of the juice blend
The addition of hydrocolloid to the juice blend prevented the loss of nutrients, retained the nutritional composition of the blend and inhibited the growth of micro-organisms as stated above. It has also be reported that hydrocolloids replaces fat which helps to reduce the risk for cardiovascular disease [41] .
Sensory analysis
The blend with hydrocolloid was significantly different (Table 5a ) from the blend without hydrocolloid in taste (t = 2.87, p = 0.01), colour (t = 3.20, p = 0.00), level of sedimentation (stability) (t = 3.89, p = 0.00), flavour (t = 3.18, p = 0.00) and overall acceptability (t = 4.09, p = 0.00) at ambient temperature. At refrigeration temperature (Table 5b) , the blend with hydrocolloid was significantly different from the blend without hydrocolloid in colour (t = 2.74, p = 0.01) and overall acceptability (t = 2.80, p = 0.01) but there was no significant difference in taste (t = 1.88, p = 0.07) and flavour (t = 0.37, p = 0.71). The taste of the blends was both acceptable, although, the presence of hydrocolloid did not depressed the taste of the juice blend. It has been reported by Pastor et al. [42] , that addition of methylcellulose did not alter the perceived sweetness in aspartame-sweetened peach nectars and xanthan addition, even at 0.10%, significantly lowered sweetness of samples sweetened with the highest aspartame concentration (0.644 g/L).
Conclusion
This study has shown that the addition of hydrocolloid to tomato-carrot juice blend had no significant effect (t = 1.07, p > 0.05) in the pH, moisture content , ash content, total solids, vitamin C, carotenoids and lycopene content of tomato-carrot juice blend at ambient and refrigeration temperature. At ambient temperature, the brix level and conductivity had no significant difference (t = 1.89, p > 0.05) but was significantly better at refrigeration temperature (t = 1.26, p < 0.05). The titratable acidity, viscosity, level of sedimentation of the juice blend with hydrocolloid also showed significant difference (t = 3.39, p < 0.05) at both temperatures. But the blend with hydrocolloids was able to retain the juice quality better than the blend without hydrocolloid. The microbial result revealed that there was no significant difference in yeast and mold count at both temperatures (t = 2.72, p > 0.05) while the total viable (bacteria) count was significantly different (t = 6.70, p < 0.05) at ambient temperature but had no significant effect at refrigeration temperature (t = 5.25, p > 0.05). There was a better colour retention on the juice with hydrocolloids than on the juice without hydrocolloid while the sensory results showed that addition of hydrocolloid increased the acceptability of the juice blend (t = 1.24, p < 0.05) in colour, level of sedimentation and overall acceptability. Product with hydrocolloid was preferred.
